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addre.. to the HOD. Sec., The Univ.ersity. 
Year of No. of 
' EI.c· Paper. 
tioo. OQo!'b·d. 
"Sig llifles Life Member. t Sig n ifies Pas t Prc:s i~ent. 
. ····1 Signifies A c..tive SerV'rce. 
Adna~, .T. M., . 'Ta n-y-Bryn," Holland St., ChatswooQ. 
§Adamson, R . W ., RE. , Irrigation Commn., U nion Hous e , 





















































Alfred H., Eng ineering School, U nive r s ity, Sydney. ' 
§Alison , C. A., St. Paul's Colleg e , Darling ton. .. 
A llan, P. , M. Ins t . C.E ., M. Am. Soc. C.E ., D e partment of 
Pub lic W orks ; ' Sydney . 
·~mphlett, E . A u B.E., ':Bo.onera h," Crow's Nes t Rd., N orth 
Sy tiney. 
A m phlett, H . . M ., R E., R a ilway. Comm ission ers' Office, Bridge 
• St., Sydney. • 
§A nderson, R, C., B.Sc., S t . Andrew's Colleg e, Camp~rdown, 
! Syd~ey. _ 
A'llderson: W : :r., 'RE., Kapsan Mining Concession, Doten, via 
Sonchin, :roshin, Korea, 
l Ash er, G. R , The University, Sydn ey. 
A s ton, R., "Cla r eville," Brady S t. , Croy d on. 
A ttwood, :r. W ., 21 W a llace S t., Ashfie ld. 
§Aude t, L ewis, RE. , Moun t P leasant, West Maitla n d. 
B a chtold, H. , RSc., ' 309 Bridge St. , D rummoy ne. 
B ailey, P. E. , Irrig a tion Commission, U nion H o u se, George 
S t., Sydney. 
Baker,' W . 0-,. 205 Bridge R d., ' Glebe. 
§Ba ldwin, .T., RE., "Hazeidene," Arch er S t ., Rosev ille. 
'Ball, L . C., B .E ., Assls ta .n t Gov er nment Geologist, B~isbane. 
Barke r, C. W. :r., B.Sc. , H a v elock S t ., Drummoyne , Sydney. 
Barker, R. F. , B .E ., UniverSit y Clu b, Castlereag h S t. , Sydn ey. 
B a rr, O. P ., "A rrawatt a ," 28 Vernon S t .. Stratbfleld. 
· Bea v e r , W. R ., RE., N.C. R a ilway, Coff's Harbo'ur, N.S.W . 
§Beeston , S . L ., B.E., H.M.A. S. Sydney, c/ o G.P.O. 
Benjamin, A. , uNe-Alva," M ilne r Cr es. , W ollstonc r art. 
Bennett, A. T., "Fernle lgh," New' Sou th H ead Rd., Rose B a y. 
Berg in, T. F., En~ineering School , U niver s ity. 
B la ir, A . R., "Ayr, " Ardg r lffe S t ., E n fi e ld. 
B od e, H . F. T. , "Othrys," B ennett S t ., Neutral Bay, Syd ney. 
Boy d , C. H .. E n g . School. 
§B oyd, E . E . G. , c / o A. A. B oyd, E sq. , M.M.G.M. Coy., ·Mt. 
Mor gan , Quee n sland. 
"tBoyd , R. J ., M .E. , Assoc. M , In s t. C.B. , Metrop olit a n R a ilway 
Con s truction, Dept . of Public W orks, Sydney 
Boyd, W . S. , R E ., Ray Cons olida t ed Copper Co. , R ay, A r izona, 
U.S.A . 
' B oy d e ll, VV. G. B., RE., c/ o C. B. Boydell! Esq., The Senate, 
M elbourne . 
• t Bradfield, :r. :r. C., M .E., M . In8t . C.E .. Metropolita n R a ilway 
Con s tructio n , Public W o rKs Dept., Sydney 
§Brain , V. J . F ., "Ulora," B land S t ., Ash fi eld. 
B r aith wait e , T . R., RE., B roken HIlI Propr ie t a r y Co., Steel 
Wor k s , Newcastle. 
Breen , J. R ., E n g . Soh ool, Unive r s i t y. 
B rewst e r, F. H ., Irrigation Com miSSio n, L eeton , N.S.W . 
"B ridg e, J. M ., B.E., 1 Kooyong R d. , A rmadal e, Victoria . 
§Brldge., C. W., RE., H .M.A.S. P enguin , Garden Island, Sydn ey . 
B rooks , G., "Gown e," Ander s on St., Chatswood. 
.' 
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MEMBERS. -Co,it; .. ued, 
Brown, A. M .• British Thompson-Houston Co., Rugby, Eng-
la nd. 
, Bryant, G" Engineering School, Univ.ersity. : 
Bucknell, I.. G., B.E ., SupervisinK Engineer, Goulburn, N.S.~Y. 
§Bugler, Y. · V . ., . .B.E., Broken Hill Proprietary, N<ewcastle, 
N.S.W, 
Bundock, W. A. W:, B.Sc., "Glenora," Henrietta St., Double 
Bay, Sydney. 
Burn, A., B.E., The University, Hobart, Tas. . 
§Burnell, J . G .. B.E., W ater S UP"p1y Oommisslon. Melbourne. 
§Burnett, H.' C., Gilda Av .. , \¥ah·roonga. 
Burrows, T. E., Public Works Department, Sydne y; "Balb.oa," 
Fern St., Randwlck. · , 
Butler; ~. J., B.E., Dept. of La:-bour and Industry, Sydney. 
§Butler; A. L., B.E., c/o Rayfield Tin Mining Syndicate, Nara-
.guta, Northern Nig eria. . 
Buzacott, A. ' E ., "Woodside," Fitzroy St., Burwood. 
§Caddy, 'J .- P., B.E., University Club, Sydney. , 
Calv,ert, F. J., B .E., Water Supply ' DePt., South .!!3rlsbane, Queenslapd. . 
Cameton, K, A., British Thompson-Houston Co., Ru~by, 
. England. . ,. . . 
§Campbell, E. F., B.E., "¥oorialda," Cheltenham Rd., Bur-
wood, Sydney. . - . _ 
Ca mpbell, R. A., B.Sc., Assoc. M. Inst. C.E., The U niversity, 
Christchurch, N.Z. . C •• 
tCardew, J. Haydon, CommeI'cial Bank Chambers, George ·St., 
Sydney. 
Carleton, G. B., B.E., Assoc. M. Inst. C.E., Uni\"ersity Clull, 
Castlereagh St., Sydney. 
t Cartel', H. G., B.E., Assoc. M. Inst. C.E., Electrical };ngineer's 
Dept., P. W.D., Sydpey . . 
Chapman, R . H., B :Sc., "Lansdown," Mann's Av., Neutral Bay, 
Sydney. 
Chapple, A. R., "Allington," 101 Spencer Rd., Watersle igh, 
Sydne~ . 
Cha rley, N. G., "Belmont Park," Riohmond, N.S.W. 
Clarke, ' C. H., St. Andrew's College, Camperdown. 
§Clay ton, C. H ,. J., B.E., Broken Hlll Clul), Broken Hill, N.S.W. 
Clayton, H . E., B.E . 
Clift, G. C., B.E., R esident Ellgineer, Cordeaux Dam, Dou lOlas. 
. Park, N .S.\V. 
§Close, J. C. , B.Sc., M.E."A.G.E. Co., ' Ventworth .\v., Sydney . 
. Clo.se. T. H., 'Existing Lines Dept., Bridge St., Sydney. 
§Cohen, A . F., B.E.,.: Existing Lines Dept., Bridge St., Sydney. 
Coh en, B., 187 Geor g e St., Sydney. C 
*tCook W. E., M.E. , M. Inst. C.E., Burraway St., Neutral l:!qy. 
. COP!)[- R. H., Public Scho01, Waratah. . . . . 
tCorlette; J. M. C:, B .E ., ·D.S.O., C.M.G. , Hunter DIstrict W.S . 
& S.B., N ew castle . 
owder y , G. E., RE., "Lynn," Alvi!;lton St., Strathfield. 
. Cowd er y , G. R., "Bernie," Strathfield Av~ Strathfteld. 
. c'rai ~, . A. D., B.E., Equitable Buildings, George St., Sydney. 
Cra m , P ., 118 Foucart St., Rozelle. . 
§Cra n , . R. , B-.·E.~ Broken Hill Club, Broken Hill , N.S.W. 
"Cra n e, C. G., B.Sc. , ' :Hillston," Robe r,tson St., ('roydon, N.S. W. 
"Co11ins , .t:. C., " Ch eyn e Court," 2 Yll..smar "~v., Haberfield. 
§ r o pper, C. H., B.E ., c/o H. H . Johnson, '\ lllage Deep G.M. 
Co., Joha nnesburg, South Africa. 
Co';;'le&, L. E., "Loralie'," Penkivil St., Bondi. 
Cox., R. C., Northcote Rd., Lindfield . 
. _ Oribb, P. C., "Ethandune," Lawson, N .?W.. ~ 
Cummings, P. , E n g ineering School, UDlversIty, .::;ydney. 
§Cure ton, F . H., " Maruna," Burwood Rd., B urwood, SydneY. 
Cu r ry W C 26 Mount St., Hurlstone Park. 
Dan ieiI. F. ii., "Ya rrawonga." Roslyn Av.,. R?seville. ~yun.ey. 
. tDar e, H. H., M.E., M. Inst. C.E., CommISSIoner, Irnga tlOl! 
. Commission, U nion Hou se, Georg e St., Sydney. 
D~rke, H. B., 43 Palace St., P etersham. 
IDay, F. R., B.E., U nivf>rs ity Club. Castlerea g h St. 
Day, L . G., 4 t Ardell St., Waverley. 
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MElY,[Blj:.RS.-Con ti"u,~. .~ t.: 
§.Da y. R. S. A .• " Quiringa h." B is hop's Av .. Randwick : 
.~~eanl'. H . J ., M.· I fl-B t. ClE .• ·E n.g;in.eer ·s Ottice . Por t of London 
A uthority . 109 Leadenha ll S t .. L ondon. E.C. 
·§Debenham. A . .T .• · B'!,E .• "Tha rg oona." Northw ood. L ",n e Cove. 
. Sydney. . ~ " 
de Burgh. E . M., M. Inst. C.E., ' ~Harburn."· .H o petoun A v., 
Va u cluse. Sydney. . . . 
D egota r.<ii • .T . B .• "La Vis t a ." L a mont St .• "WoUstonecraft .• 
D en ni,ng. A .. E nglneeri'ng School. ·U nive rs ity . Sydney. 
I D ennls. C., B.E .. Naval College . .Te r v is B ay. N. SJW. . 
DennIs. S .• B.E.. Dep t. of P ublic W orks. I;lydney. 
·Doak. W . .T •• B.E .• Assoc. M. Inst. C.E. R a ilway Department. 
Bris\:>ane. 
Doolan. ri: A .• " Oswes try ,' 254 Glebe l't R,d .. Glebe PoInt. 
D onnella n ; .T. J .• Enghleering..school. Uni ve r sit y, Sydney . 
§Dowling.- B. S .• B.E .• ~"Ashford: · Sy dney S t., Cha t s wood. -
I D oyle. A. B.;" B.E .. Ro yal A us tra lia n' ;Navy: Melbourne. 
Duns ta n. R. A .. "Ky loe," RO!jeville ' A v., R oseville. 
Dunste .·. R. W .• B.'E.. 6817 Fauntleroy Av .• S eattle. W ash.; 
U.S.A. . . 
E asta u g h. Fl. A .• A.R.S.M .• T.he U~iverslty. Sydney. 
§Edwa rds. A. R.. E . S. C. A ., Edw ard St.. Bris bane . 
IEedy. A . .fl .. "Loch Maree." Coolong Rd .• Vaucluse. 
Eng land • .T .• B .E .. "Rutherford." Fleet St .• CarIton. S ydney. 
IEng land . V. T .• " F io na ," Harr ow Rd .• Sta nmore . 
E ssel'ma n. N . A .. Commonwealth A r s ellal. Municipal Bldgs .• : 
N orth Melbourne. 
§Fell • .T. $ .• P oint R d .. Northwood. ~ 
Ferg us on. G. L .• 109 Darllng hurs t Rd .• D a rllng hurst. 
FitzGera ld. R. D .• Nationa l & Loca l Gov t. B r an ch. P.W.D .) 
Sydney. : 
§Forbes. A. M .. 42 M ll t o.n S t .• Ashfield. . '. 
F ord. A. R .•. "Keller ber r ln." Balmor a l S t .• vVahroon g •. i' •.• " 
F o r s yth • .T. W . R .• 39 Middle t on S t .• Sta nmo r e. H{ 
F or s t e r. A. D . .T •• B.E .• Metropolita n Railway Con s truction. 
P ublic W orks D ept .• Sydney. . < 
.Fos t e r. E.. 16' Mansfield S.t .• Glebe ,Point. Sy«l n ey . 
Fowl er. T. C .• "Glentue," Selbou rn e .S t .• B urwood. 
. ·Foxall, H . G .• B.E .. Cas tle reagh H o u s e . Cas tlerea g h St. 
§F oxa ll • .T. S ., B .E., Son s of Gwalia M. Co.! Gwalla , I W . A US-
tra lia. 
Fra ser. .Tames, ' C.M.G., "Arnprlor," Ran ger s' Hd., Neutra l 
·B a y . . . " , 
. Fre.w, A. E. H a rding ,_ B.E., T el eg.z:a.ph _C)1ambeFs. Queen St., 
Bris bane. ' . 
IFry, H . Vi' . , B.E.. Sew era ge B ra n ch. D epartme nt of P ublic 
W orks. Sydney . 
F r v , A. E. , B.E .• Mayfi eld. Kogara h. Sydney . 
§Fr).. H. G .• B.E.. c / o The B ucyrus Coy., S th. Milwa ukee. W is .• 
U. S.A: '. . .. 
Furness. W .• 28 W olseley Rd .. P oint P iper. 
Geissm a n. W . E .. St.. Paul' s College, Ca m perdowil. 
Geor ge. H. B .. Como. . , .. ,... . .~ _. ~ . 
G ibs on. A . .T. A,ssoc. M. l n s t. C . E .. B r o ken H ill P rop r iet a ry, 
S t eel ,\Vork s . New cas tl e, N .S.W. 
G ibson. W. H. H .. B .E. . B .Sc .• . " A r a luen." B en-Boyd Rd., 
N eutra l Bay. 
Goddaro. N. M.. "W llga." 7~ Ca r a p.ella $ t .. K irribilli P t .• 
North Sydney . • 
Gor don, .T. C .... Ulla dulla.· .. Park es St .• Ki r ri blll i P oint. 
Gr a h a m . .T. H .. "Kinross." B ridge R d., w'es tmead. 
G ranows ki. O. A .. E ng ineering Sch ool. U i, !ver s ity. Syd n ey. 
f H a.ig h . V. A .• B.E .. B.H.P. B lock 10 Co., B r oken Hill. N.S.W. 
§H a ll. G. E .. B.E .. Assoc. M. los t. C.E .• c / o Bank N.S.W ., 29 
T hreadn eedle S t. . E'.C. 2. L ondon. 
fHamilton . J .• B.E .. c/ o .Tudge H . M. Hamilton, ''To m a bil '' 
WentwoJ;th Rd .• S r a thfield. Sydn ey. . 
Har ri s on. A. W .• Par son a ge. Marke t .st .. Wollon gon g . N .S.W. 
§H a rrison. C. 0. . B.Sc.. E ng in ering Sch ool . Unive r sity. 
Sydney. . 
§Har r lson . .T;' ,rCh'ewfon ." Chelm s f o r d Av .• Croydon. 
IHarri s on . .T. F ., B.E., B.Sc .. "Mo n R epos." Ca.rrlng ton St., 
S tra thfield . 
H a r t. F. P. ~ "A rling ton," H oward S t.. R a ndwick. ,,' 
H a r t. K . R . M., "A,r dee n," Orcha r d S t. . Cha t swood . 
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1913 
: , ¥EMBE~ .~g~tl~nlj ed. 
Haw ke, .. F . . G ., A.S.A.S.M., "As pley,'! 178 Holp,en St., South 
Ashfi~ld. . C" 
Hawken, Professor R . W . H ., M.·E.,- M. Inst. C.E., UniverSity 
_ of Queensland, Brisbane : . . ' '. -
Hawley, L . W., " Reading ," Springdale Rd., K!llara. 
. §Hay, "W., St. Andrew's College, Camperdown, Sydney . 
·Hayley, P. E. L ., B.E., "Nindaroo," Albyn Rd., Str~thtleld: 
§Hebblewh~te, F. S., Elec. Lig ht D ep t., Town Hall, Sydne'y . 
HebblewhIte, W . R, B .E., Royal Military College Duntroon 
N.S:'V . ' , 
·Hedgeland, E. W ., B.E., Trigonometrical Survey Dept., 
Kuala L1,lmpur, F.M. States, via Penang. I 
JiIe nnessy, J : F .. , B .Sc., Morris Chambers, Hunter St" Sydney. 
Henning, E . T., B.E., Assoc. M. Inst. C.E., Supervising En-
gineer, Chichester Dam, Dungog, N.S.W. , 
§Herbert, D . P., B.Sc., B.E., "Lochiel," Clairvaux Rd., Rose 
Bay, Sydney. 
§Herbert, J. E., c / o Vac uum Oil Co:, 90 Wm. St., Melbourne. 
Hethering ton, G. B., St. Paul's College, Camperdown. 
§Hlll, R F ., 30 Bondi Rd., Waverley. 
fHinder, R B., B.E ., Water & Sewerage llranch, D e pt. of 
Public Works, Sydney. 
§Hollingdale, G. F., B.B., "Mollena," Lucas Rd" Burwbod, 
Sydney. ' 
IHolloway, R. A., B.E., B .Sc., Metropolitan Rail way CQn-
struction, Public 'Works Dept, Sydney. 
Holt, J. A., "Condova," Doncaster, Avo', Kensington. 
Horne, L. E. W., "Roslyn," Boggabri. 
fHorne,. T. C" B.E., A.G.E. Co., Schenectady, N.Y., U .S.A. 
Horsburgh, J., Mt. Morgan G.M. Co., Mt. Morgan, Queens-
land. 
§Houston, R., B.E., Irrigation .commisSion, Leeton, t'I.S.W. 
§Howatson, G., B.E., St Andrews, Booligal, N .S. W. 
Hudson, J. M.~ B.E., "'Bannawera," Uralla, N.S.W. 
Hurd, W. L, 51> Pitt St., Redfern. 
Hutchinson, ·W ., M.C.E ., M. In9t. C.E ., Railway Commis-
sioner9' Office, Bridge St., Sydney. 
§Ireland; O. A., B.E., Engr.-Lieut.-Commr., H.M.A.S. Mel-
bourne, c / o Q.P.O., Sydney; St. George's Crescent, Drum-
moyne, Sydney. 
Urving, L. R . H ., B.E., Shire Engineer, Shire Office, Narrabrl. 
·JaCk, R. L., B.E., Ge ological Survey Office, Adelaide, S, A. 
·Jarman, A ., A.RS.M. , 1001 Spruce St., Berkeley, California, 
U. S.A. ' 
JelTerson, S. M., "Kyneton," Victoria Rd., .I:lellevue flill . 
J e nkins, C. A., 50 Cabl'amatta Rd., Cremorne, Sydney, 
Jop es, A . T. , 178 Bri"ge Rd., Glebe. 
Jones , S. W ., B.E., Public Works Dept., Sydney. 
Julius , A. F ., " Chollerton," Yarra nabbe Rd., Darling Point . 
Julius , G. A., B. Sc., B.E., Culwulla Chambers, Castlereagh St, 
K end;tll, R ., Ass oc. M. Inst. C.E" Railway Commissioners' 
. Office, Bridg e St., Sydney. 
Kenned y, T ., Assoc. M. Inst. C .E. , Railway Commls:;,ioners' 
Offi c ", ' B ridg e St., Sydney. 
KennilT, V., B.E., c / o Noyes Bro!?, 115 Cla rence St., Sydney. 
K erriga n, E ., Five Dock H o t e l, Five Dock . 
King, C. VV., Ass oc. M. Inst. C.E., Hunter District Water 
Boa rd, N e wca stle. 
Kirby , F . L ., "Dagworth," B elg ium Av., Roseville .. ' , 
oKnib bs, G , H., C.M.G., F .RA.S., Federal StatistiCian, Mel-
bourne. 
Knig ht, H. W., 11 Cometrowe St., Drummoyn e, Sydney. 
Knig ht, O. Ie M., B.E.,' Metropolitan Railway Construction, 
P ubli c Works Dept., Sydney. 
§La h ey, R . W., B.E., Corinda, Brisbane. 
L a k e man, F. G. S., "Clowes," Superba P a r a de, Mosrha;,. 
L a-TIlJla-rd,. E . . G.;,. A.lstonw-ille, · .. Richmond RIv er, N . S . VI,. . 
L a n cas t e r , E . E., B .E., Me.tropolitan R a ilway ConstructIOn, 
P .W.D " Sydney. ,. • St 
oLa rklns , H. M., B .E " Irrigation CommisSIOn, G eorge ., 
Sydney . 
fLa w s , F . W ., Public .School, Blackhea th: 
t L ed ger, W . H ., B.E., M. Inst. C.E., Railwa y Cresceut, B ee-
c roft. 

















































§Litchtleld, F. ·R., ·B.E., "Koorawatha," Nelson St., Gordon . 
: .. -
. Lloy d, E., B.E., "Stra tford," Lower W ycombe Rd., N eutra l 
~ . Bay, Sydney. - , 
Lloyd, A. S., Cora mba, North Coast, N.S.W . , 
. boveday, G. C., Engineering School, University; Sydney . 
.. ' , Lus h, W .• H., B.E., "Malds t one," 4 Ains worth St., L eic hha rdt. 
·tMadsen, P rof essor .T. P. V., B.E., p .Sc., The U nivers ity, 
Sydney. ' ' 1 
Main, .T. M., R E .. D ept . of For es try, Sydney. 
. §Mann', ,G. ,H ., Englneer.ing Schoo l , Unlversity, Sydne y 
.' Ma nning , N : U., 210 Geor g e S t ., Camperdown . 
Marks, T. E. D ., "Bungalora,:' Tweed R. , N.·S. '0\'.. : 
· Marriott, E. W., Colonia l Sugar Rfg. Co. , O'Connell S t., 
Sydney. ' • : 
.., IMa rty n, Lleut.·Col. A. M:: R E ., D.S.O., C.M.O'., C. de G. , 
- • P untr oon. " 
§Massie, R. .T. A ., B.E ., "M a rllba," North Syd ney . 
• • §Mawson, ' Sir Doug las , B.E., B. Sc., The Univer s ity, A de-




§Maxw ell, " M., R E ;; c / o D r. Ma x well, Symphony Cha m bers, 
46 \Vestland A v ., Boston, M a ss . • 
Mel v ille, L. G., E n g in eering Sch.ool, Unive r s ity , Syd ney. ' 
- Miller , W . A., R Sc:, B.E ., Eng ineering School, U nive rsi t y , 
Sydney. . 
Mille r , .C. H ., "Guilfo rd Lodge," 431 Gle be R d., Glebe Po int , 
!\i j t chell , G. " r., M iddle Harbour Rd., Llndf\eld ; 5 P itt" St., 
Sydney. ...... 
',Molloy, T. S ., E n g ineering Sc h ool, 1 n lv er s ity , Sydney . 
_ M oore , F ., R a il way Commissione r s' Offi ce, 'Bridge S t ., Sydn ey 
. · IMorris, A. C., B.E., U ni ver&it y Club, Castle reagh St., SydneY. 
Mor ris, L. C. , RE., T ech n ical Co liege, B risban e , Queensland. 
· Morrlson, A., ,B.E., Glads ton e Av., Huriter's ~i.1l. 
tMort, H . S., :a.Sc., RE. , R a ilway Surve y Dept., P.W.D., 
S ydn ey , • 
Mort, .T. L ., B.E., Mort's Dock, Balma in, Syd ney. 
§Mort, S. F ., M.A. ( Oxon.), 88 Wallis S t., Woolla h r a . 
Mortley , H . R., 107 A u dley St .. P e ter sha m • • - •. 
I Mull ens, F . H. , B.E., " Yeu i llfl.," W.oodslde Av., S t r a thfi eld. 
Mye r s , H. W ., R E., T ramwa y O'ttices, Hu n t e r S t ., Sydn e y . 
M aCintosh, H . V ., RE., Bal fo ur R d. , Rose Bay. 
§Ma cln t osh ,. I . R., .En gin eering Sch ool, U n ive r s ity, S y d ney. 
§Mac kay, D. A. , "'at son' s B a y. . r 
Mack a y, R. W ., " Glenala n," 20 Turn er A v. , H a ber field. 
Macker ras, 'A : P., " Beechwor t h'," .S t a nton R d ., ;Mos man . 
· §MacT agga rt, N . .T . C., M.E., M . Ins t. C.E., ' Me.tropolltan 
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